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A preliminary assessment of wave energy resource around Indonesian’s ocean has been carried 
out by means of analysing satellite observations. The wave energy flux or wave power can be 
approximated using parameterized sea states. Wave power scales with significant wave height,  
characteristic wave period and water depth. In this approach, the significant wave height were 
obtained from ENVISAT (Environmental Satellite) data which was the third satellite launched 
by the European Space Agency (ESA) in March 2002 [1]. It should be noted that calibrated 
ENVISAT data are available for this study. Moreover, the method used to extract the significant 
wave height from altimeter data is adopted from [1-5]. However, as pointed out by Cornett [6], 
the characteristic wave period is rarely specified and therefore must be estimated from other 
variables when information about the wave spectra is unknown. Here, the characteristic wave 
period was calculated with an empirical model that utilizes altimeter estimates of wave height 
and backscatter coefficient originally proposed by Gommenginger et al. [7]. A similar approach 
was adopted by Hagerman [8] in a recent study of renewable wave energy along in southern 
New England coastline. For the Indonesian region, wave power energy is calculated over two 
periods of one year each and results are presented in Figure 1 and Figure 2 for 2010 and 2011, 
respectively. Our results were compared with the results from global hindcast [9] carried out 
with a recent release of wave model WAVEWATCH III [10] (see Fig. 3 and Fig. 4). As can be 
seen from the figures, both results are similar even though they are not exactly the same due 
differences in grid resolutions, where the data from Envisat has been binned to a resolution of 10 
x 10 which represents the optimal resolution for continues global coverage based on the 
characteristic geometry of altimeter ground tracks [1]. The resolution for the WW3 hindcast is 
significantly higher with 0.40 x 0.40 in longitude-latitude and hourly in time. We found that, the 
most promising wave power energy regions around the Indonesian archipelago are located in the 
south of Java island and the south west of Sumatera island. In these locations, about 20 – 30 
kW/m (90th percentile: 30–50 kW/m, 99th percentile: 40–60 kW/m) wave power energy on 
average has been found around south of Java island during 2010. Similar results have been 
found during 2011 at the same locations. Some small areas which are located around north of 
Irian Jaya (West Papua) are also very promising and need further investigation to determine its 
capacity as a wave energy resource.   
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Fig 1. Mean wave power estimated from altimeter data 
in 2010. 
Fig. 3. Mean wave energy flux based on WW3 in 2010. 
 
 
Fig 2. Mean wave power estimated form altimeter data 
in 2011. 
Fig. 4. Mean wave energy flux based on WW3 in 2011. 
 
 
References 
 
[1] S. Zieger, PhD, Swinburne University of Technology, Melbourne, 2010. 
[2] I. Young, S. Zieger, A. Babanin, Science 332 (2011) 451. 
[3] S. Zieger, J. Vinoth, I.R. Young, Journal of Atmospheric and Oceanic Technology 26 (2009) 
2549. 
[4] A.V. Babanin, S. Zieger, A. Ribal, "Satellite Observations of Waves in the Arctic Ocean", 22nd 
IAHR International Symposium on Ice Singapore (2014). 
[5] S. Zieger, A. Babanin, A. Ribal, "Wave climate in the marginal ice zone as observed by 
altimeters", AGU Fall Meeting Abstracts 1 San Francisco, CA, United States (2013). 
[6] A.M. Cornett, "A global wave energy resource assessment", International Offshore and Polar 
Engineering Vancouver, Canada (2008). 
[7] C.P. Gommenginger, M.A. Srokosz, P.G. Challenor, P.D. Cotton, Geophysical Research Letters 
30 (2003) OCE 2. 
[8] G. Hagerman, "Southern New England Wave Energy Resource Potential", Building Energy 2001 
Conference, 21 - 24 March Boston, USA (2001). 
[9] T.H. Durrant, D.J.M. Greenslade, M.A. Hemer, C.E. Trenham, A Global Wave Hindcast 
Focussed on the Central and South Pacific. Bureau of Meteorology Australia and CSIRO, 
Melbourne, 2014. 
[10] F. Ardhuin, E. Rogers, A. Babanin, J.-F. Filipot, R. Magne, A. Roland, A. Van Der Westhuysen, 
P. Queffeulou, J.-M. Lefevre, L. Aouf, F. Collard, Journal of Physical Oceanography 40 (2010) 
1917  
 
 
